Samples of the high temperature superconducting system, Bi 2 Ba 2 Ca 2 Cu 3 O 10, were prepared by solid state reaction method with different sintering temperatures (810, 830, 850, 870, 890) C o . X-ray
diffraction technique was used to examine the structure of the compound and showed that the sample prepared with sintering temperature at 850 C o exhibits tetragonal phase with the lattice parameters a = b = 5.42 A o , c = 34.13 A o. The electrical resistivity measurements exhibited that the sample prepared at 850 C o its critical temperature was T c =120K and decreases to 87K when prepared at 870C o . However when the same sample prepared at 890 C o it showed semiconducting behavior with two activation energies (8.593 -3.456)meV. The effect of annealing on critical temperature has been investigated on the sample which was prepared at 850 C o . The best value of T c was (132)K at the annealing temperature 400 C o , and rises to 140K with increasing the annealing time from 24 hrs to 72hrs and this increase might be caused by the increase of oxygen content or by intergrowths of a large number Cu-O layers in the cell.
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Introduction:
The discovery of superconductivity between 7K and 22K in the Bi-Sr-Cu-O compound has been reported by Michel et al in 1987 [1] . Because of the intense interest in the 90K material at that time, their report did not attract widespread interest. However, attention quickly was focused on the Bi-containing superconductor in January 1988, when Meada et al [2] and Chu et al [3] reported that adding Ca to the Bi-Sr-Cu-O system produced material that was superconducting above liquid nitrogen temperature 77K. Since then great attention was focused on the series compound Bi-Sr-Cu-O which shows superconductivity around 105K [4] . The properties of these systems show that superconductors with structural formula Bi 2 Sr 2 CuO 6 , Bi 2 Sr 2 CaCu 2 O 8 and Bi 2 Sr 2 Ca 2 Cu 3 O 10 have T c values of 10K, 85K, and 110 K respectively [5] .
The aim of this paper is to investigate the structural and electrical properties of the superconducting compound Bi-Ba-Ca-Cu-O prepared using a special preparation method. In this method, the compound was annealed at several temperatures and for different annealing times to study the effect of preparation conditions on the structural and electrical properties of the superconducting system.
Experimental:
High temperature Bi 2 Ba 2 Ca 2 Cu 3 O 10 superconductor samples were prepared using the solid state reaction method. The appropriate quantities of highly pure Bi 2 O 3 , CaCO 3 , BaCO 3 and CuO have been determined in stoicheometric ratio of Bi:Ba:Ca:Cu =2:2:2:3.
The mixture was ground with isopropanol by using an agate mortar. The well mixed powder of these oxides was calcimined at (800)C o . The mixture was pressed into approximately 1gm pellets, with 1.1cm diameter and 0.17cm thickness. The pressed pellets were initially heated in air from room temperatures to different sintering temperatures (810, 830, 850, 870, 890)C o for 24hr and then slowly cooled (30 C o /hr) to room temperature. Finally, the sample pellets were annealed at different temperatures (100, 200, 300, 400, 500, 600)C o , and for different times (24, 48, 72, 96) hrs.
X-ray diffraction patterns of these samples at room temperature were obtained using Phillips X-ray diffractometer with CuKα source and 1.5418A o wavelength. The electrical resistivity method has been used to determined the critical temperature. The electrical resistivity was measured using the standard four-probe method. Electrical contacts were made using fine copper wires and conductive silver paste. The oxygen content in the sample was measured by using iodemetric method [6] .
Results and Discussion:
X-ray diffraction patterns of Bi 2 Ba 2 Ca 2 Cu 3 O 10+δ . Fig(1) show the existence of single tetragonal phase for the sample that was prepared at 810 C o as shown in Fig(1) . A computer program was used to calculate the values of the lattice parameters a, b and c. Table (I) shows the values of these parameters. Similar behavior has been shown by the sample which was prepared at 850 C o . This was attributed to the change in the structure from orthorhombic to tetragonal with lattice parameters a=b=5.42 A o and c=34.13 A o [7, 8, 9] The change in the structure from tetragonal to orthorhombic phase occurred also in the samples which were prepared at 870 C o as shown in table I. This means that 870 C o was not the ideal sintering temperature. The change in the structure was observed in samples with sintering temperature 890 C o . Similar results were obtained by other authors [10] [11] [12] [13] for different compounds. They pointed out that the elongating in the c-axis plays a crucial role in high temperature superconductors. The increase in sintering temperature leads to creation of more oxygen deficiency, which is very important factor for the presence of high temperature superconductivity.
The electrical resistivity at various temperature was measured for all samples and the results are shown in fig.(2) . The superconducting transition temperatures T c are shown in table II. It is clear from table II that the value of T c increases with increasing the sintering temperature, these results are related to the configuration of possible Cu-O planes or chains in the compound.
But the sample which was prepared at 870 C o showed a decreasing in the value of T c while the sample which was prepared at 890 C o , showed semiconducting behavior with two activation energies 8.593 and 3.456 meV, as shown in Fig.(3) . The first activation energy is due to hopping between localized states, while the second is due to transport to deeper distances in the gap but with less energy. We attribute that to the change in the structure which leads to the change in superconducting behavior. These results are in good agreement with the result for Bi-2223 compounds [14] . The best value of T c was 120K for the sample prepared at 850 C o , since these samples were annealed at different annealing temperatures. The best value of T c was obtained for annealing temperature of 400 C o for 24hr as shown from Fig (4) and Fig.(5) , and it rises from 120K to 132K.
The increasing in T c with annealing temperature, (see table III ) depends on the increase in oxygen content, which plays the very important role in increasing or decreasing T c . The increase might be caused by decreasing of the structural defects and also due to intergrowth of a large number of Cu-O layers in the unit cell. Similar behavior has been detected by Fathi et al [15] .
The relation between resistivity and temperature for the sample annealed at 400C o for different times are shown in fig.(5) , it is clear that, as the time of annealing is increased the value of T c increases and saturates at the annealing time of 72 hr as shown in table IV. The increase in T c value with increasing annealing temperature leads to the increase in the charge carriers, the Cooper pairs, which is due to electron-phonon coupling [5] .
Conclusion:
Superconductivity is shown to be possible in the tetragonal structure and orthorhombic structure, depending to the sintering temperature. The best value of sintering temperature is 850 C o which gives the best structure and electrical properties. The change in the structure occurs at sintering 890 C o which is due to the change in phase. The best value of T c is obtained at annealing temperature 400C o which affects the oxygen content. The value of T c increase and saturates at annealing time 72hr. Annealing can cause increase the T c it causes the decrease in the structural defects. 
